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   ﭼﮑﯿﺪه     
دارای ﺑﯿﺸـﺘﺮﯾﻦ  ﺳﯿﺴـﺘﻢ ﻋﺼـﺒﯽ،ﻧﺴـﺒﺖ ﺑـﻪ ﺳـﺎﯾﺮ اﺧـﺘﻼﻻت ﮐﻪ  ﻃﯿﻒ اﺧﺘﻼﻻت اوﺗﯿﺴﻢ: و اهﺪاف  ﻣﻘﺪﻣﻪ
ﺗﮑـﺮاری و ای و هـﺎی ﮐﻠﯿﺸـﻪﺎ ﺳﻪ ﻋﻼﻣﺖ اﺻﻠﯽ آﺳﯿﺐ در ﺗﻌﺎﻣﻼت اﺟﺘﻤﺎﻋﯽ، ﻓﻌﺎﻟﯿـﺖﺑ ،اﺳﺖﺳﺮﻋﺖ اﻓﺰاﯾﺶ ﺷﯿﻮع 
ﺷـﻮد. ﺑـﺮ اﺳـﺎس ﻓﺮﺿـﯿﻪ ﻋـﺪم ﺗﻌـﺎدل ﻣـﺪارهﺎی ﻧﻘﺺ در ﺑﺮﻗﺮاری ارﺗﺒﺎط ﮐﻼﻣـﯽ و ﻏﯿـﺮ ﮐﻼﻣـﯽ ﺗﺸـﺨﯿﺺ داده ﻣـﯽ
ﺗﺤﺮﯾﮑﯽ و ﻣﻬﺎری در اﺧﺘﻼل اوﺗﯿﺴﻢ، ﺑﺮﺧﯽ از ﻣﻄﺎﻟﻌﺎت ﺣﯿﻮاﻧﯽ ﺑﻬﺒﻮد ﻋﻼﺋﻢ ﺷﺒﻪ اوﺗﯿﺴـﻢ را در ﻧﺘﯿﺠـﻪ ﺗﺠـﻮﯾﺰ ﺣـﺎد 
 ﺧﯿـﺮ، ﮐـﺎهﺶ ﺳـﻄﺢ ﭘﻼﺳـﻤﺎﯾﯽ آﮔﻤـﺎﺗﯿﻦ،ﮔـﺰارش ﮐـﺮده اﻧـﺪ. در ﺗﺤﻘﯿﻘـﺎت ا ADMNهـﺎی ﮔﯿﺮﻧـﺪه آﻧﺘﺎﮔﻮﻧﯿﺴـﺖ
، دراﻓﺮاد ﻣﺒﺘﻼ ﺑﻪ اوﺗﯿﺴﻢ ﻣﺸﺎهﺪه ﺷﺪه اﺳﺖ. اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺎ هـﺪف ﺗﻌﯿـﯿﻦ اﺛـﺮ ADMNآﻧﺘﺎﮔﻮﻧﯿﺴﺖ دروﻧﺰاد ﮔﯿﺮﻧﺪه 
  ﺷﺪه ﺗﻮﺳﻂ اﺳﯿﺪ واﻟﭙﺮوﯾﯿﮏ اﻧﺠﺎم ﺷﺪ. اﻟﻘﺎءﺗﺠﻮﯾﺰ ﺣﺎد و ﻣﺰﻣﻦ آﮔﻤﺎﺗﯿﻦ، ﺑﺮ ﺗﻐﯿﯿﺮات رﻓﺘﺎری ﻣﺪل ﺣﯿﻮاﻧﯽ اوﺗﯿﺴﻢ 
اﺳﯿﺪ واﻟﭙﺮوﯾﯿﮏ ﺑﻪ ﺻﻮرت زﯾﺮﺟﻠﺪی در روز دوازدهﻢ ﺑـﺎرداری ﺑـﻪ  ٠٠۶ gk/gmری، ﺟﻬﺖ اﻟﻘﺎی ﺑﯿﻤﺎهﺎ: روش
روزﮔـﯽ وارد ﻣﻄﺎﻟﻌـﺎت رﻓﺘـﺎری ﺷـﺪﻧﺪ و ﻋﻼﺋـﻢ رﻓﺘـﺎری ﺷـﺒﻪ  ٠۵هﺎی ﺻﺤﺮاﯾﯽ ﺗﺰرﯾﻖ ﺷﺪ. ﻓﺮزﻧﺪان ﻧـﺮ در ﺳـﻦ ﻣﻮش
ﺣﻠـﻪ اﮐﺘﺴـﺎب هﺎی ﺟﻌﺒﻪ ﺑﺎز و ﺗﻌﺎﻣﻼت اﺟﺘﻤﺎﻋﯽ ﺳﻨﺠﯿﺪه ﺷـﺪ. ﺳـﭙﺲ وارد ﻣﺮاوﺗﯿﺴﻢ در آﻧﻬﺎ، ﺑﺎ اﺳﺘﻔﺎده از آزﻣﻮن 
ﺟﻠﺴﻪ ﻣﺘﻮاﻟﯽ آﻣﻮزش داده ﺷـﺪﻧﺪ.  ۵درﺻﺪ اﻧﺘﺨﺎب ﺻﺤﯿﺢ در  ٠٨آزﻣﻮن ﻣﺎز ﺷﻌﺎﻋﯽ هﺸﺖ ﭘﺮ ﺷﺪﻧﺪ و ﺗﺎ رﺳﯿﺪن ﺑﻪ 
ﺑﻪ ﺻﻮرت زﯾﺮﺟﻠﺪی ﺑﻪ ﺣﯿﻮاﻧﺎت ﺗﺰرﯾﻖ ﺷﺪ  ٠۴ gk/gmﺳﺎﻋﺖ ﭘﺲ از رﺳﯿﺪن ﺑﻪ ﻣﻌﯿﺎر ﯾﺎدﮔﯿﺮی، آﮔﻤﺎﺗﯿﻦ ﺑﺎ دوز  ۴٢
ﻼت اﺟﺘﻤـﺎﻋﯽ اﻧﺠـﺎم ﺷـﺪﻧﺪ. ﺳـﭙﺲ ﻣﺮﺣﻠـﻪ ﯾـﺎدﮔﯿﺮی هﺎی رﻓﺘﺎری ﺷﺎﻣﻞ ﺳﻨﺠﺶ ﺣﺎﻓﻈﻪ، ﺟﻌﺒﻪ ﺑﺎز و ﺗﻌـﺎﻣو آزﻣﻮن
هـﺎی ﺟﻌﺒـﻪ ﺑـﺎز و روز، هﻤﺮاه ﺑﺎ ﺗﺠﻮﯾﺰ روزاﻧﻪ آﮔﻤـﺎﺗﯿﻦ اﻧﺠـﺎم ﮔﺮﻓـﺖ. در ﻧﻬﺎﯾـﺖ ﻣﺠـﺪدا آزﻣـﻮن ٠٢ﻣﻌﮑﻮس ﺑﻪ ﻣﺪت 
  ﺗﻌﺎﻣﻼت اﺟﺘﻤﺎﻋﯽ ﺗﮑﺮار ﺷﺪﻧﺪ.
ﺷـﺒﻪ ﺗﻌـﺎﻣﻼت اﺟﺘﻤـﺎﻋﯽ و رﻓﺘﺎرهـﺎی  ﺑـﺮ اﺳـﺎس ﻧﺘـﺎﯾﺞ اﯾـﻦ ﻣﻄﺎﻟﻌـﻪ، آﮔﻤـﺎﺗﯿﻦ ﺳـﺒﺐ ﺑﻬﺒـﻮد آﺳـﯿﺐهﺎ: ﯾﺎﻓﺘﻪ
ﮐﻨﻨﺪه اﺳﯿﺪ واﻟﭙﺮوﯾﯿﮏ ﺷﺪ. ﺗﺠﻮﯾﺰ اﺳﯿﺪ واﻟﭙﺮوﯾﯿﮏ در دوران ﺟﻨﯿﻨﯽ، اﺛﺮی ﺑﺮ ﻣﺮﺣﻠـﻪ اﺿﻄﺮاﺑﯽ در ﺣﯿﻮاﻧﺎت درﯾﺎﻓﺖ
وﺮﭙﻟاو ﺪﯿﺳا هوﺮﮔ تﺎﻧاﻮﯿﺣ شزﻮﻣآ هرود ﻂﺳاوا رد ﻪﭼﺮﮔا ،ﺖﺷاﺪﻧ ﯽﻋﺎﻌﺷ زﺎﻣ نﻮﻣزآ بﺎﺴﺘﮐاﯾ ﻪـﻈﻓﺎﺣ یﺎـﻄﺧ ،ﮏﯿ
ﻢﻟﺎﺳ تﺎﻧاﻮﯿﺣ ﺎﺑ ﻪﺴﯾﺎﻘﻣ رد یﺮﺘﺸﯿﺑ ،ﻊﺟﺮﻣ ﻪﻈﻓﺎﺣ ﻪﻧ و یرﺎﮐ هوﺮﮔ ﻦﯿﺑ .ﺪﻨﺘﺷاد یرادﺎـﻨﻌﻣ فﻼﺘـﺧا ﻒـﻠﺘﺨﻣ یﺎه
 یﺮﯿﮔدﺎـﯾ ﻪـﻠﺣﺮﻣ رد .ﺪـﺸﻧ هﺪهﺎـﺸﻣ ﻦﯿﺗﺎـﻤﮔآ دﺎـﺣ ﺰﯾﻮـﺠﺗ ﺐـﻗﺎﻌﺘﻣ ،ﻞـﮐ یﺎﻄﺧ و ﻊﺟﺮﻣ و یرﺎﮐ ﻪﻈﻓﺎﺣ یﺎﻄﺧ رد
 و ﺪـﻧدﺮﮐ حﻼـﺻا ار ﻊـﺟﺮﻣ ﻪـﻈﻓﺎﺣ یﺎـﻄﺧ ﺮﺗﺮﯾد ،لﻼﺣ هوﺮﮔ ﺎﺑ ﻪﺴﯾﺎﻘﻣ رد ﮏﯿﯾوﺮﭙﻟاو ﺪﯿﺳا هوﺮﮔ تﺎﻧاﻮﯿﺣ ،سﻮﮑﻌﻣ
 ناﺰـﯿﻣ ﺶهﺎـﮐ ﺐﺒـﺳ ﻦﯿﺗﺎﻤﮔآ ﺪﯿـﺳا هوﺮـﮔ تﺎـﻧاﻮﯿﺣ رد یﺮﯾﺬـﭘ فﺎـﻄﻌﻧا ناﺰـﯿﻣ ﺶﯾاﺰـﻓا و ﻊـﺟﺮﻣ ﻪـﻈﻓﺎﺣ یﺎـﻄﺧ
.ﺪﺷ ﮏﯿﯾوﺮﭙﻟاو  
ﻪــﺠﯿﺘﻧ:یﺮــ ﯿﮔ ﻪــ ﺘﻓﺎﯾ ﯽﻧاﻮــ ﯿﺣ لﺪــﻣ رد ﻢــﺴﯿﺗوا لﻼﺘــﺧا ﻪﺒــﺷ ﻢــ ﺋﻼﻋ دﻮــ ﺒﻬﺑ ﺮــ ﺑ ﯽــﺑﺮﺠﺗ یﺪهﺎــﺷ ﺎــ ﻣ یﺎــه
 هﺪﻧﺮﯿﮔ بﻮﮐﺮﺳ ﻪﺠﯿﺘﻧ رد ،ﮏﯿﯾوﺮﭙﻟاوﺪﯿﺳاNMDA .ﺪﻨﺘﺴه  
 :یﺪﯿﻠﮐ تﺎﻤﻠﮐ هﺪﻧﺮﯿﮔ ،ﻦﯿﺗﺎﻤﮔآ ،ﻢﺴﯿﺗواNMDAﺣ ،ﻊﺟﺮﻣ ﻪﻈﻓﺎﺣ ،یرﺎﮐ ﻪﻈﻓﺎ  
Abstract 
Background and Objectives: The autism spectrum disorder (ASD), the fastest growing 
neurodevelopmental disorder, is characterized by social deficits, repetitive/stereotypic activity, 
and impaired verbal and nonverbal communication. Based on the excitatory-inhibitory imbalance 
theory of autism, some recent animal experiments have reported amelioration in autistic-like 
phenotypes in animals following acute treatment of NMDA antagonists. Decreased plasma levels 
of agmatine, endogenous NMDA antagonist, in autistic subjects have been reported in previous 
studies. This experiment was designed to determine the effect of acute and chronic injection of 
agmatine in behavioral changes of prenatal valproic acid (VPA) rat model of ASD. 
 Methods:  The autism was modeled	in rats by administration of	valproic	acid (600 mg/kg, 
s.c.) to pregnant rats at the gestational day 12. Autism-associated behaviors in male offsprings 
were tested in an open field test (OFT) and social interaction test (SIT) on postnatal day 50. The 
animals were trained in an eight-arm radial maze task until the rats attained the criteria of 80% 
correct choice in the five consecutive trials. Twenty-four hours after criteria meeting, agmatine (40 
mg/kg, s.c.) was injected, and behavioral tests including memory phase of the RAM, OFT, and SIT 
were carried out. Then, reversal learning was performed for 20 days, with a daily injection of 
agmatine. Finally, OFT and SIT have performed again. 
Results: Our results showed that agmatine rescued social deficits, anxiety-related behavior in 
VPA-treated rats. Prenatally VPA treatment did not influence task acquisition; however, by the 
mid of training, VPA-treated rats made significantly more working memory error (WME), but not 
RME, compared to vehicle rats. There was no significant difference for RME, WME, and total 
error between the groups after acute agmatine injection (p > 0.05). In the reversal learning 
paradigm, RME was corrected later in valproic acid rats compared	with vehicle groups; agmatine 
decreased RME and improved flexibility in VPA rats. 
Conclusion: Our results provided experimental evidence that suppression of NMDAR can 
rescue autistic-like behavioral in the VPA rat model of ASD.  
Key words: Autism, Agmatine, NMDA receptor, Working memory, Reference memory. 
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